Organophosphate resistance in Culex quinquefasciatus Say from California is inherited as a monofactorial character (R) indissociable from a highly active esterase (H allele) 
).
Since strains C and D were isolated from the Tem-R strain which was repeatedly shown to contain a single gene for resistance (R ANASINGHE , 1976 ; O EORGHIOU et al. , 1980) , R c and R D resistance factors can only be alleles of the same locus. In strains A and B, derived from the RIV population, the level of resistance was more carefully analyzed. In both strains, the level of resistance showed a 100-fold drop when bioassays were carried out in the presence of 2.5 ppm DEF (= S,S,S-tributylphosphorotrithioate). In addition, resistance was shown to be monofactorial in strain A ( fig. 2) (1980) on the Tem-R strain when selection pressure was relaxed.
Although the loss of resistance in the absence of selection pressure might be less accentuated in other strains, it most probably occurred. Some of the resistant offspring of the (A x S-Lab) x S-Lab backcross displayed an H-esterase of slightly lower activity than normal, an observation that can only be explained if some of the H A alleles of strain A spontaneously lost part of their activity.
Strains A, B and D were also resistant to parathion, methyl-parathion, chlorpyrifos, methyl-chlorpyrifos and malathion. As with temephos, resistance to these 5 insecticides was'roughly 2 times higher in strain B than in strain A. In all cases resistance in strain D was higher than in strain B, but while for temephos and parathion the resistance ratios between strain B and strain D were 2.5 and 2.0, respectively, they were 3.4 for methyl-parathion, 4.8 for chlorpyrifos, 8.2 for chlorpyrifos-methyl and 6.0 for malathion (tabl. 2, figs 3-5). Since bioassays of strain D were performed over a period of more than 2 months, during which time resistance did not remain constant, it is not possible to know whether these differences in the resistance ratios are due to the fact that each insecticide was not tested at the same time or if they are the result of some fundamental differences in the mechanisms of resistance to each insecticide.
Discussion
Our study has confirmed the hypothesis of P ASTEUR et al. (1980) suggesting that, in Culex quinquefasciatus from California, organophosphate resistance is controlled by a series of monofactorial factors of variable efficiency. These factors code a detoxifying esterase (they lose their effect in presence of DEF) and they cannot be genetically separated from the H gene coding the H-esterase revealed by electrophoresis. They, therefore, either represent a series of alleles of a same R gene, or correspond to a series of closely linked genes.
Similarly, the H-esterase revealed by electrophoresis varies in activity, the lowest activity being found in the mosquitoes with the less efficient R gene (A strain) and the highest activity in the mosquitoes with the most efficient R gene (D and Tem-R strains Clearly more work has to be done, probably using methodologies different from those of the present study (DNA cloning and enzyme quantities), to understand the genetic mechanism underlying increased esterase activity and correlated OP resistance. However, at the present time, it seems that more than one mechanism is involved. Thus from the present study on Californian strains as well as from the investigation of V ILLANI et al. (1983) on African strains, acquisition of OP resistance through increased esterase activity appears to be a very labile phenomenon : rapid loss occurs when selection pressure is relaxed. On the contrary, in other strains, such as French strain S54 (RAY-MOND et al. , 1984) OP resistance remains stable for many years in the absence of selection pressure.
